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ABSTRACT 


This volume of the Acoustic Model Sensitivity to In- 
put Data Differences report contains the printed and 
graphical outputs of the objective analysis scheme 
employed in the determination of the acoustic model 
sensitivity to input data differences observed in a 
comparison of the SIMAS and ICAPS data bases. These 
outputs serve to substantiate the observations and 
conclusions contained in Volume I of this report. The 
sensor ID codes provided on each plot or printout allow 
the reader to determine the sensor configuration used 
in each analysis case. The key is provided in Table DI 
of Volume I. 
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Propagation Loss Comparison Plots 


1. Introduction 


This section of the Acoustic Model Sensitivity to Input Data 
Differences report consists of a collection of propagation loss comparison 
plots. The plots result from the exercising of the acoustic model RAYMODE 
as implemented in the Sonar Insitu Mode Assessment System. The model runs 
were executed on a DEC POP-11 minicomputer. Input environmental data were 
derived from the SIMAS and ICAPS data bases for six selected environments. 
The model was exercised for each data base, for each environment, for 28 
selected ASW sensor configurations. Thus a total of 336 model runs were 
made resulting in the 168 comparison plots provided in this section. 


2. Plot Description 


The plot format is identical for each case run. Propagation Loss 
(or transmission loss, TL) in decibels (relative to the acoustic intensity 
at one yard) is plotted as a function of range in kiloyards. The TL scale 
extends from 60 dB to 120 dB in 5 dB increments. The calculations were 
actually made over the interval 1 to 200 kiloyards in 1 kiloyard increments. 


Each plot contains a header which delineates the data base, environ- 
ment, sensor code, sonar depth (feet), and target depth (feet). The actual 
curves consist of a dashed curve representing TL calculated using SIMAS data 
and a solid line calculated using ICAPS data. A full description of the 
environment may be found in Volume I Section B. The characteristics of the 
sensors including designation, frequency, and vertical beamwidth may be 
found in Volume I Section D. 


Each plot has been characterized by a written description including 
probable causes for observed differences between the two curves. These may 
be found as Propagation Loss Summary Description Tables in Volume I, 
Section E. 
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Sensor Performance Plots 


1. Introduction 


This section of the Acoustic Model Sensitivity to Input Data 


Differences report consists of sensor performance comparison plots presented 


as detection range intervals for a sensor dependent Figure of Merit (FOM) 
interval. The plots result from comparing the calculated PL with a chosen 
FOM value. The Propagation Loss Objective Analysis Scheme described in 


Volume I Section C was utilized to make the comparisons over the designated 


FOM interval for each of the 336 PL sets. The detection intervals consist 
of those range intervals in which the calculated PL is less than the FOM 
value of interest. The scenario described in Volume I Section D describes 


the process by which the FOM intervals were selected for each sensor. When 


the relative speeds of the units were considered together with an estimate 
for integration time, a minimum detection interval of two kiloyards was 
chosen as the threshold interval below which a detection would not be 
considered. This means that for an interval to appear on the plot, the 
FOM must have exceeded the PL for at least two consecutive range incre- 
ments. This effectively eliminates narrow "spikes" from consideration. 


2. Plot Description 


The plot format is identical for each case analyzed. A 30 dB range 
including the FOM interval of interest is chosen for the vertical axis. 
Results are computed and displayed at I1dB intervals over the FOM interval 
of interest. The range (horizontal) axis extends from 0 to 200 kiloyards 
at 20 kiloyard increments. The performance calculations were made over 
the interval 1 to 200 kiloyards in 1 kiloyard increments. 


Each plot contains a header which delineates the data base, environ- 
ment, sensor code, sonar depth (feet), and target depth (feet). The 
actual detection intervals are represented by a solid line for ICAPS 
and a dashed line for SIMAS. A full description of the environment may 
be found in Volume I Section B. The characteristics of the sensors 
including designation, frequency, vertical beamwidth, FOM interval, and 
nominal FOM may be found in Volume I Section D. 


The performance of each sensor has been characterized as a function 
of data base and a written description relating observed performance 
differences to PL and environment differences may be found in Volume I 
Section F. 
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Sensor Performance Chart 


1. Introduction 


This section of the Acoustic Model Sensitivity to Input Data 
Differences report consists of sensor performance comparison tables which 
allow numerical comparison between the two data bases for a particular 
sensor/environment configuration as a function of FOM using certain 
measures of sensor performance. The measures which are used in the charts 
are described in Volume I Section C. The Propagation Loss Objective 
Analysis Scheme, described in the same section, was used to generate the 
Sensor Performance Charts. The results of this analysis are displayed as 
the 168 Sensor Performance Charts provided in this section. 


2. Chart Description 


The chart format is consistent throughout the section. The FOM 
values displayed in the first column are specified for each sensor and 
the selection process is described in Volume I Section D. The paired rows 
of range intervals allow immediate comparison to be made between the data 
bases (SIMAS and ICAPS) for each FOM value for each sensor performance 
measure. The width of a particular interval may be determined by reading 
the beginning (RN1) and ending (RN2) range. The sensitivity of a detection 
to FOM may be determined by looking for a similar detection range interval 
for FOM values less than or greater than that under consideration. These 
values provide the investigator with valuable, quantitative estimates of 
relative performance and the persistence of detections. 


_ The measures used in the table have been described in Volume 1 
Section C but will be repeated for convenience in using the chart. 


e FOM - The range of FOM appropriate to the scenario and sensor. 

e@ DATA - The source of environment inputs, SIMAS or ICAPS. 

@ RMAX - The maximum range at which FOM exceeds PL. 

@ RCONT - The initial continuous interval for which FOM exceeds PL. 

@ RTOTAL - The sum of all range intervals for which FOM exceeds PL. 

@ RN1 - The beginning range for the N¢tp interval for which FOM 
exceeds PL. 

e@ RN2 - The ending range for the Nth interval for which FOM exceeds 
PL. 


The chart displays the first six detection intervals, but the analysis routine 
accumulates up to 15 detection intervals. These cases may be detected when 
R62 has a non-zero entry which is less than RMAX. The interval will appear 

on the appropriate Sensor Performance Plot (Volume II Section B). 


Eacn plot contains a header which delineates the environment, sensor 
code, sonar depth (feet), and target depth (feet). A full description of the 
environment may be found in Volume I Section B. The characteristics of the 
sensors including designation, frequency, vertical beamwidth, FOM interval, 
and nominal FOM may be found in Volume I Section D. 


The performance of each sensor has been characterized as a function of data 


base and a written description relating observed performance differences to PL 
and environment differences may be found in Volume I Section F. 
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